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The goal of the MULA N (Muon Lifetime
ANalysis)experimentis a1 ppmmeasurementof the
positive muonlifetime, τµ� . This will result in a 20-
fold improvementover previous efforts, an will be
reflected in acommensurateincreasein theprecision
of theFermiconstantGF .

GF is a fundamental parameter of the Standard
Model, since it determines the rate of all electro-
weakprocesses.Dueto recent theoretical efforts,the
dominating uncertaintiesin GF arefrom experiment
only. Themostdirect way to determie GF is via the
lifetimeof themuon
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with mµ themuonmassand∆q encapsulating higher
order QEDandQCDcorrections.

Figure 1: View of the 32-faced, truncatedicosahe-
dron structure of the µLan scintillation detector ar-
ray.

The challenge of this measurement is not only
to build a suitable high efficiency detector (Fig.1)
whichcancels outpolarization effects, but alsoto de-
signa “kicker” muonbeamlineatPSI(Paul Scherrer

Institute)whichallowsusto maximizethecount rate
andminimizesystematicerrorsdueto pileupeffects.

We have studied the residual muon polarization
using sulfur and silver targets located inside mag-
netic fields. The design of the individual detector
componentsis nearly complete.

This year we have alsosystematically studied the
πE3 beamline: We have measured the phasespace
of thebeamwith two planar wire chambers, andthe
absolute muonflux with a smallsilicon diode detec-
tor wich hasa depletion thicknessmatched to sep-
aratemuonsfrom beam electrons. Fig.2 shows the
measuredphase spacein a) horizontal and b) ver-
tical direction 1 m away from the last quadrupole.
We compared our measurementswith various beam
tune models. The determined beamcharacteristics
aresufficient to allow us to proceedwith the kicker
design.
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Figure 2: Measured horizontal (a) and vertical (b)
phasespace of themuonbeam.
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